Introduction

37
Carotenoids pigments are lipophilic molecules responsible for the red, orange 38 and yellow colors of most fruits and vegetables and certain animals. The carotenoid content compared to most fruits and vegetables, the daily intake of cereals 46 and cereal derived products by the majority of the population, makes these staple foods as a non-negligible and affordable source for carotenoids and other phytochemicals 48 (Graham and Rosser, 2000) , becoming ideal vehicles to be used in biofortification and 49 nutritional strategies (Bai et al., 2011) .
50
Since the beginning of twentieth century, an increasing interest has been raised et al., 2007b; Mellado-Ortega and Hornero-Méndez, 2012 (Fernandez-Orozco et al., 2013; Hornero-Méndez and Mínguez-Mosquera, 2000) .
95
According to previous reports, the esterification of xanthophylls, such as lutein and - 
106
As far as we know, to date only one of the parental cereal species of the 107 amphiploid tritordeum, durum wheat, has been fully characterized in relation to the 108 individual carotenoid composition (Abdel-Aal et al., 2007; Atienza et al., 2007b; Blanco 109 et al., 2011; Hentschel et al., 2002) . Therefore, the present study was aimed to Carotenoid pigments were extracted from tritordeum and durum wheat grains 136 according to Mellado-Ortega and Hornero-Méndez (2012 
Pigment identification
149
The procedure for the identification of carotenoid pigments and their esters in H.
150
chilense was the same as already described in previous works for durum wheat and 151 tritordeum (Atienza et al., 2007b; Mellado-Ortega and Hornero-Méndez, 2012) .
152
However, due to the limitation of the available plant material, the identification of Teknokroma, Barcelona, Spain) was used. Separation was achieved by a binary-gradient 182 elution using an initial composition of 75% acetone and 25% deionised water, which 183 was increased linearly to 95% acetone in 10 min, then raised to 100% in 2 min, and 184 maintained constant for 10 min. Initial conditions were reached in 5 min. An injection volume of 10 μL and a flow rate of 1 mL/min were used. Detection was performed at 186 450 nm, and the online spectra were acquired in the 350-700 nm wavelength range. 
Liquid Chromatography-Mass Spectrometry (LC-MS (APCI+))
197 LC-MS was performed using a chromatographic system consisted of a Waters corresponding peaks were tentatively assigned as 9-or 9'-and 13-or 13'-cis-lutein,
248
respectively (see Figure 2) . In contrast to tritordeum, it is outstanding the presence of b. III/II (%): Spectral fine structure, defined as the ratio of the height of the longest-wavelength absorption peak, designated III, and that of the middle absorption peak, designated II, taking the minimum between the two peaks as baseline, multiplied by 100. A B /II (%): Intensity of the cis-peak, defined as the ratio of the height of the cis-peak (A B ) and that of the middle main absorption peak (II) multiplied by 100. 
